Application No.: Not Yet Assigned 
Amendment Dated April 15, 2004 
First Prelim inary Am endmen t 

AMENDMENTS TO THE CLAIMS 

Please cancel Claims 1-16 and 23-29 without prejudice to or disclaimer of the subject matter 
contained therein and add Claims 30-52. 

1-16. (Canceled) 

17. (Original) A method of making a heterojunction bipolar transistor, comprising 
the steps of: 

providing an emitter/base layer having a generally flat base-surface; 

providing that said emitte^ase layer includes an emitter portion selected from one 
5 or more of the group Si, SiGe, SiC, amorphous-Si, amorphous-SiC and diamond-like carbon, 

and a base portion selected from one or more of the group Si, Ge and SiGe; 

providing that said base portion includes a generally flat base surface; 

processing said base-surface to produce a base-surface that is compatible with direct- 
wafer-bonding; 
1 0 providing a collector layer; 

providing that said collector layer is selected from one or more of the group SiC, (4H, 
6H, 15R, 3C); 

providing that said collector layer includes a generally-flat collector-surface; 
processing said collector-surface to produce a collector-surface that is compatible 
1 5 with direct- wafer-bonding; and 

direct-wafer-bonding said base-surface to said collector-surface. 

18. (Original) The method of claim 17 including the steps of: 

providing that said collector layer includes a second-surface that extends generally 
parallel to said collector-surface; 
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processing said second-surface to produce a second-surface that is compatible with 
5 direct-wafer-bonding; 

providing a sub-collector layer having a generally flat sub-collector- surface; 
processing said sub-collector-surface to produce a sub-collector-surface that is 
compatible with direct-wafer-bonding; and 

direct-wafer-bonding said second-surface to said sub-collector-surface. 



19. (Original) The method of claim 17 including the steps of: 

providing that said emitteiTbase layer includes the number of emitter-portions, each 
having an emitter-surface that is compatible with direct-wafer-bonding; 

providing a number of physically spaced base-portions, each having a base-surface 
5 that is compatible with direct-wafer-bonding; and 

direct-wafer-bonding each individual one of said emitter surfaces to an individual one 
of said base-surfaces. 

20. (Original) The method of claim 19 including the steps of: 

providing that said collector layer includes a second-surface that extends generally 
parallel to said collector-surface; 

processing said second-surface to produce a second-surface that is compatible with 
5 direct-wafer-bonding; 

providing a sub-collector layer having a generally flat sub-coilector-surface; 
processing said sub-collector-surface to produce a sub-collector-surface that is 
compatible with direct-wafer-bonding; and 

direct-wafer-bonding said second-surface to said sub-collector-surface. 

21 . (Original) The method of claim 14 including the steps of: 

providing that said emitter/base layer includes an emitter-portion and a base-portion; 

and 
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providing that a bandgap of said emitter-portion and a bandgap of said collector layer 
5 are larger than a bandgap of said base-portion. 

22. (Original) The method of claim 21 including the steps of: 
providing that said collector layer includes a second-surface that extends generally 
parallel to said collector-surface; 

processing said second-surface to produce a second-surface that is compatible with 
5 direct-wafer-bonding; 

providing a sub-collector layer having a generally flat sub-collector-surface; 
processing said sub-collector-surface to produce a sub-collector-surface that is 
compatible with direct-wafer-bonding; and 

direct-wafer-bonding said second-surface to said sub-collector-surface. 

23-29. (Canceled) 

Please add the following new claims 30-52: 

30. (New) A method of making a heterojunction bipolar transistor, comprising 
the steps: 

processing a collector-surface of a collector layer and a base-surface of an 
emitter/base structure to produce a collector-surface and base-surface, respectively, that is 
compatible with direct-wafer-bonding; and 

direct-wafer-bonding said base-surface to said collector-surface, wherein said 
emitter/base structure includes an emitter portion selected from one or more of the group Si, 
SiGe, SiC, amorphous-Si, amorphous-SiC and diamond-like carbon and a base portion 
selected from one or more of the group Si, Ge and SiGe and wherein said collector layer 
comprises SiC. 
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3 1 . (New) The method of claim 30 further comprising: 

processing a second-surface of the collector to produce a second-surface that is 
compatible with direct-wafer-bonding; 

processing a sub-collector-surface of a sub-collector layer to produce a 
5 sub-collector-surface that is compatible with direct-wafer-bonding; and 

direct-wafer-bonding said second-surface to said sub-collector-surface. 

32. (New) The method of claim 30 wherein said emitter/base structure includes 
a number of emitter-portions, each having an emitter-surface that is compatible with 
direct-wafer-bonding, and a number of physically spaced base-portions, each having a 
base-surface that is compatible with direct-wafer-bonding and further comprising: 

5 direct-wafer-bonding each individual one of said emitter surfaces to an individual one 

of said base-surfaces. 

33. (New) The method of claim 30 wherein said base portion is Si. 

34. (New) The method of claim 30 wherein said base portion comprises Ge. 

35. (New) The method of claim 30, wherein said emitter portion is Si. 

36. (New) The method of claim 30, wherein said emitter portion comprises Ge. 

37. (New) The method of claim 30, wherein said emitter portion comprises 
amorphous-Si. 

38. (New) The method of claim 30, wherein said emitter portion comprises 
amorphous-SiC. 
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39. (New) The method of claim 30, wherein said emitter portion comprises 
diamond- like carbon. 

40. (New) The method of claim 30 wherein a bandgap of said emitter portion and 
a bandgap of said collector layer are larger than a bandgap of said base portion. 

41. (New) A method of making a heterojunction bipolar transistor, comprising 
the steps: 

processing a base-surface of a base layer and an emitter-surface of an emitter 
structure to produce a base-surface and an emitter-surface, respectively, that is compatible 
5 with direct -wafer-bonding; and 

direct-wafer-bonding said emitter-surface to said base-surface, wherein said emitter 
structure comprises a material that is selected from one or more of the group Si, SiGe, SiC, 
amorphous-Si, amorphous-SiC and diamond-like carbon, the base layer is selected from one 
or more of the group Si, Ge and SiGe and wherein said transistor comprises a collector layer, 
1 0 the collector layer comprising SiC. 

42. (New) The method of claim 41 further comprising: 

processing a first-surface of the collector layer to produce a first-surface that is 
compatible with direct-wafer-bonding; 

processing a second-surface of the base layer to produce a second-surface that is 
5 compatible with direct-wafer-bonding; and 

direct-wafer-bonding said first-surface to said second-surface. 

43. (New) The method of claim 41 further comprising:: 

processing a first-surface of the collector layer to produce a first-surface that is 
compatible with direct-wafer-bonding; 
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processing a sub-collector-surface of a sub-collector layer to produce a 
5 sub-collector-surface that is compatible with direct-wafer-bonding; and 

direct-wafer-bonding said first-surface to said sub-collector-surface. 

44. (New) The method of claim 41 wherein said emitter structure includes a 
number of emitter-portions, each having an emitter-surface that is compatible with 
direct-wafer-bonding, and a number of physically spaced base-portions, each having a 
base-surface that is compatible with direct-wafer-bonding and further comprising: 

5 direct-wafer-bonding each individual one of said emitter surfaces to an individual one 

of said base-surfaces. 

45. (New) The method of claim 41 wherein said base layer is Si. 

46. (New) The method of claim 41 wherein said base layer comprises Ge. 

47. (New) The method of claim 41, wherein said emitter material is Si. 

48. (New) The method of claim 41 , wherein said emitter material comprises Ge. 

49. (New) The method of claim 41, wherein said emitter material comprises 
amorphous-Si. 

50. (New) The method of claim 41, wherein said emitter material comprises 
amorphous-SiC. 

51. (New) The method of claim 41, wherein said emitter material comprises 
diamond-like carbon. 
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52. (New) The method of claim 41 wherein a bandgap of said emitter structure 
and a bandgap of said collector layer are larger than a bandgap of said base layer. 



